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Partial Translation of JP 2001-243952 

"Lithium secondary battery" 



[0011] 

[Means for Solving the Problem] 

A lithium secondary battery according to the present 
invention is characterized by comprising a positive electrode 
including, as a positive electrode active material, a lithium 
nickel composite oxide which is represented by the composition 
formula: Li 1 _ x A x Ni 1 _ y My0 2 (A is at least one selected from 
alkali metals and alkali earth metals except for Li; M is at 
least one selected from Co, Mn, Al, Cr, Fe, V, Ti and Ga; O^x 
^0.2; 0 . 052Sy^0 . 5) , wherein primary particles having a mean 
particle size of 0.5 pm or more coagulate to form secondary 
particles, and a negative electrode including, as a negative 
electrode active material, a lithium titanium composite oxide 
which is represented by the composition formula: Li a Ti b 0 4 (0.5 
^a^3, l^b^2 . 5) . Therefore, the lithium secondary battery 
according to the present invention is constructed by selecting 
a low-priced lithium nickel composite oxide having a layered 
rock salt structure as the positive electrode active material, 
making its composition and particle structure appropriate and 
combining with a lithium titanium composite oxide having a 
relatively high oxidation reduction potential as the opposing 
negative electrode active material. 
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[0021] 

The substitution of M for Ni site intends primarily 
to stabilize the crystal structure by the inhibition effect of 
the phase transition. That is, in LiNi0 2 of the stoichiometric 
composition, the crystal structure changes from the hexagonal 
system to the monoclinic system depending on the desorption 
amount of Li, and by replacing Ni sites with an added small 
amount of other elements, this phase transition is inhibited. 
The substitution element M is selected from Co, Mn, Al, Cr, Fe, 
V, Ti and Ga, and in particular, it is desirable to selected 
at least Co, Mn and Al with the following reason. Co has an 
effect of increasing the oxidation reduction potential and 
reducing the capacity decrease by the substitution of elements, 
and as the obtained composite oxide Li (Co, Ni)0 2 is all 
solution type, the formation of a side phase with the rock 
salt structure is small and the decrease of the crystallinity 
can be minimized. In addition to its low price, Mn has an 
advantage of improving the cycle characteristics at high 
temperatures. Further, the substitution with Al has an effect 
of inhibiting the decomposition reaction of the active 
material with the discharge of oxygen, improving the thermal 
stability, increasing the electronic conductivity and 
improving the rate characteristics and the discharge capacity. 



[0031] 

<Lithium titanium composite oxide> 
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A lithium titanium composite oxide used as the 
negative electrode active material of the lithium secondary 
battery according to the present invention (hereinafter 
referred to "the present lithium titanium composite oxide ") is 
a lithium titanium composite oxide which is represented by the 
composition formula: Li a Ti b 0 4 (0 . 5^a^3, l^b^2.5). According - 
to the powder x-ray diffraction using CuKa ray, it is 
preferable to use a lithium titanium composite oxide having a 
diffraction peak by the diffraction face (reflection face) 
where the face interval in the crystal structure is at least 
4.84 A, 2.53 A, 2.09 A or 1.48 A (each face interval ±0.1 A) . 
The crystal structure of such lithium titanium composite oxide 
is a spinel structure or a structure derived therefrom, and 
the present lithium titanium composite oxide having this 
crystal structure has a stable crystal structure and the small 
volume change due to absorption and desorption of lithium at 
the charge and discharge, and exfoliation of the electrode 
upon swelling and contraction can be prevented effectively. 

[0033] 

Specifically, those represented by the composition 
formula: Lio.9Ti2.2O4/ Li2.57Ti1.33O4/ LiTi 2 0 4 , Lix.33Tii.e7O4 and 
Lii.i4Tii.7xO4 are superior and it is desirable to use one of 
these singly or mix two or more of these for use. Among these, 
it is more desirable to use Lio.3Ti2.2O4, LiTi 2 0 4 and 
Li1.33Ti1.67O4 because they have the spinel structure and have a 
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more stabilized crystal structure. It is noted that the 
composition formula: Li 0 .8 Ti 2.2°4f Li2.67Ti1.33O4, Lix.33Tix.67O4 and 
Li1.14Tix.7xO4 can also be shown as Li 4 Ti 1 iO20/- Li 2 Ti03, Li 4 Ti 5 0x2 
and Li 2 Ti 3 0 7 . 

[0038] 

In the same manner as in the positive electrode, the 
negative electrode is formed by mixing a conductive material 
and a binder with a negative electrode active material 
including the above-mentioned powdery lithium titanium 
composite oxide and forming it into a paste-like negative 
electrode mixture with an addition of an appropriate solvent 
as necessary, applying it onto a surface of a current 
collector made of a metal foil such as copper, drying and 
molding it by pressing etc. as necessary thereby to increase 
the density of the negative material mixture. As the 
conductive material, in the same manner as in the positive 
electrode, a carbon material powder selected from carbon black, 
acetylene black, graphite etc. can be used singly or two or 
more of them can be mixed for use. As the binder, in the same 
manner as in the positive electrode, fluorine containing 
resins such as polytetraf luoroethylene, polyvinylidene 
fluoride, fluorine rubber and the like, or thermoplastic 
resins such as polypropylene and polyethylene can be used. As 
the solvent, in the same manner as in the positive electrode, 
an organic solvent such as N-methyl-2-pyrrolidon can be used. 
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[0039] 

In the lithium secondary battery according to the 
present invention, in the same manner as in lithium secondary 
batteries in general, a separator interposed between the 
positive and negative electrodes and a non-aqueous electrolyte 
are also constitution elements in addition to the positive and 
negative electrodes. The separator has an object to separate 
the positive and negative electrodes and retain the 
electrolyte, and it can be made of a thin porous film such as 
polyethylene and polypropylene. Also, the non-aqueous 
electrolyte is formed by dissolving a lithium salt as the 
solute in an organic solvent, and as the organic solvent, a 
non-protonic organic solvent such as ethylene carbonate, 
propylene carbonate, dimethyl carbonate, diethyl carbonate, 
ethyl methyl carbonate, Y~kutyrolactone, acetonitrile, 1,2- 
dimethoxyethane, tetrahydrof uran, dioxolane, methylene 
chloride and the like can be used singly or in the mixture of 
two or more. As the solute to be dissolved, lithium salts 
such as Lil, LiC10 4 , LiAsF 6 . FiBF 4 , LiPF 6 , LiN (CF 3 S0 2 ) 2 and the 
like can be used. 
[0040] 

The lithium secondary battery according to the 
present invention, which is constituted as mentioned above, 
can take a variety of shapes such as cylindrical type, 
laminate type, coin type and the like. In case of taking any 
shape, the positive electrode and the negative electrode are 
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layered or spirally wound with a separator interposed between 
them to form an electrode group, and after connecting the 
positive and negative electrode current collectors to the 
positive and negative electrode terminals leading outside, 
respectively, using current collector leads, this electrode 
group is housed in the battery case with the non-aqueous 
electrolyte, and the battery case is sealed thereby to 
complete the lithium battery. 
[0041] 

The embodiment of the lithium secondary battery 
according to the present invention was described in the above. 
However, this embodiment is only an embodiment, and apart from 
this, the lithium secondary battery according to the present 
invention can be carried out in a variety of embodiments where 
modification and improvements are made on the basis of the 
knowledge of a person skilled in the art. 
[0042] 

[Examples] 

On the basis of the above embodiment, a variety of 
lithium secondary batteries according to the present invention 
were produced as examples. Further, lithium secondary 
batteries having a constitution different from the lithium 
secondary batteries of the present invention were produced as 
comparative examples. Then charge and discharge cycle tests 
and high temperature storage tests were carried out with 
regard to these lithium secondary batteries and their 
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characteristics were evaluated. The description will be made 

in the following. 

[0043] 

<Lithium secondary battery of Example 1> 
The lithium secondary battery of this example uses, 
as the positive electrode active material, a lithium nickel 
composite oxide of the layered rock salt structure which is 
produced according to the method as shown in the above 
embodiment and which is represented by the composition 
formula: LiNio.85Coo.1Alo.05O2/ anc * as th& negative electrode 
active material, a lithium titanium composite oxide 
represented by the composition formula: Lii.33Ti1.67O4. It is 
noted that, in LiNio.85Coo.1Alo.05O2, primary particles having a 
particle size of 0.8 to 3 pm (mean particle size: about 2.0 
|jm) coagulate to form secondary particles having a mean 
particle size of about 13 pm. FIG. 1 is an SEM picture of the 
same and FIG. 2 is an SEM picture showing an enlarged 
secondary particle of the same. 
[0044] 

The positive electrode of the lithium secondary 
battery of this example was produced by mixing 85 parts by 
weight of the above-mentioned LiNio.ssCoo.iAlo.os^f 10 parts by 
weight of acetylene black as a conductive material and 5 parts 
by weight of polyvinylidene fluoride as a binder, adding an 
appropriate amount of N-metyl-2-pyrrolidon, kneading to obtain 
a paste-like positive electrode mixture. This positive 
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electrode mixture was applied onto both surfaces of a positive 
electrode current collector made of an Al foil having a 
thickness of 20 pm, and this was dried and pressed to produce 
a sheet-like positive electrode. 
[0045] 

The negative electrode was produced by mixing 90 
parts by weight of the above-mentioned Li1.33Ti1.67O4, 10 parts 
by weight of acetylene black as a conductive material and 9 
parts by weight of polyvinylidene fluoride as a binder, adding 
an appropriate amount of N-metyl-2-pyrrolidon and kneading 
this to obtain a paste-like negative electrode mixture. This 
negative electrode mixture was applied onto both surfaces of a 
negative electrode current collector made of a Cu foil having 
a thickness of 10 jam, and this was dried and pressed to 
produce a sheet-like negative electrode. 
[0046] 

The above positive and negative electrodes were 
respectively cut into a prescribed size, and the positive and 
negative electrodes that had been cut were wound with a 
separator made of polyethylene having a thickness of 25 \im 
interposed between them, thereby to form a roll-up electrode 
group. This electrode group was inserted into a 18 650 type 
battery case with a current collector lead attached thereto, 
and a non-aqueous electrolyte was poured into the battery case. 
The non-aqueous electrolyte used was prepared by dissolving 
LiPF 6 to a concentration of 1 M into a mixed solvent of 
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ethylene carbonate and diethyl carbonate mixed in a volume 
ratio of 7:3. Finally the battery case was sealed thereby 
completing the lithium secondary battery of this example. 
[0047] 

<Lithium secondary battery of Example 2> 
In a lithium secondary battery of this example, a 
lithium nickel composite oxide having a layered rock salt 
structure which is represented by the composition formula: 
LiNio.85 Co o. lMno.os^ was used as the positive electrode active 
material in place of LiNio.85Coo.1Alo.05O2 used in the lithium 
secondary battery of the above Example 1. The compositions 
except for the positive electrode active material were the 
same as those of the lithium secondary battery of Example 1 . 
It is noted that in this LiNio.85Coo.1Mno.05O2/ primary particles 
having a mean particle size of about 1.5 yim coagulate to form 
secondary particles having a mean particle size of about 13 pm. 

[0051] 

<Lithium secondary battery of Comparative Example 2> 
In a lithium secondary battery of this comparative 
example, a lithium nickel composite oxide having a layered 
rock salt structure which is represented by the composition 
formula: LiNio.85Mno.1Alo.05O2 and which has a small primary 
particle size was used as the positive electrode active 
material in place of LiNio.85Coo.1Alo.05O2 used in the lithium 
secondary battery of the above Example 1. It is noted that in 
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this LiNio.85Mno.1Alo.05O2/ primary particles having a mean 
particle size of about 0.3 pm coagulate to form secondary 
particles having a mean particle size of about 15 ym. FIG. 3 
is an SEM picture of the same and FIG. 4 is an SEM picture of 
an enlarged secondary particle of the same. In comparison to 
the pictures shown in FIGS. 1 and 2, it is clear that the 
primary particles of this LiNio.85Mno.1Alo.05O2 are small 
compared with LiNio.85Ooo.1Alo.05O2 used in the lithium secondary 
battery of Example 1. It is noted that the compositions 
except for the positive electrode active material were the 
same as those of the lithium secondary battery of Example 1. 

[0055] 

<High temperature storage tests> 
Next, charge and discharge cycle tests were carried 
out with regard to the secondary batteries of the above 
examples and comparative examples. First, initial charge and 
discharge were carried out with each secondary battery under a 
temperature of 20 °C. The conditions of the initial charge 
and discharge were, with regard to the lithium secondary 
batteries of Examples 1 to 4 and Comparative Example 2 using a 
lithium titanium composite oxide as the negative electrode 
active material, a charge was done at a constant current with 
a current density of 0.2 A/cm 2 to a charge end voltage of 2.7 
V, and next a discharge was done at a constant current with a 
current density of 0.2 A/cm 2 to a discharge end voltage of 1.5 
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V. With regard to the lithium secondary batteries of 
Comparative Examples 1 and 3 using MCMB as the negative 
electrode active material, a charge was done at a constant 
current with a current density of 0.2 A/cm to a charge end 
voltage of 4.1 V, and next a discharge was done at a constant 
current with a current density of 0.2 A/cm 2 to a discharge end 
voltage of 3.0 V. In the initial charge and discharge, a mean 
charge voltage at the charge and a mean discharge voltage at 
the discharge were measured, and an initial direct current 
resistance of the respective lithium secondary batteries was 
determined using the formula: {mean charge voltage - mean 
discharge voltage} /{ charge and discharge current x 2}. 
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V»ft%^{i-e<OBTffi$r, ^SESm^mil (SEM)t 
ffl^^-ftii:i;«toT^tc:^-rftC:i:^T*^ft.. * 
0y1*l8ST'{i . 1 iXmTfe «tLf 2^15^ O&gli SEMffl 
^J:ft1lS-lSfflLTV»ft„ l^S-?fcJ:l/2<K 

^ft^&^gS-JSffll-C^ft., ^^SStti. SE 

Mjisc j; ^xnt>ti&&?mifrh*c?)fk?t mtm 

SSrK^ft. 

[0017] titz. nmmmnk*& 
atmma. iiTcme^L s/Li uc*tlt^i . 5 
vx-h 0 . HRtcffl^ ^ix-c ^mmttmiz^x © 

i-ftCi:*>'T'^ft, U^ot. V^2*+9>n&t£ 

ttm*m^zz\tx\ nw.mfficr>m=Fmmv>mm, a® 
miznu&mm^fcLxii r> . i/c. uf^«« 

IK • Bft?5i^ c fcft^«S:'fl:t®AT'J^v»c:i:*»^. -e<7) 

-tftcit^-c^ft. ±ieiij«. «aRB<?«gttflrt-«.jS 
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m*mmt%&. nmm&*}tmjm<&xz>j+*?j> 

[ooi8] *HBBou^^A-<j^M(i. immvm 
t tch±M y yn&mm t <r>*ti?ti<m 

[0019] 

imwcrm&<oMm art* f-^-aow 

[0020] < U f>A~*y ^/Ht-&®?Yt!fe> 

y ^A-^M^jE&fS^Si:^* y ^ azl >y ^ 

,. 1 A 1 N i a _ y M y 6 2 (AJi, L i &m<Ttl'*fV-£ 

m. T)vf] v±m&m^mi£ti&imi;i±- ■, m±. c 

o. Mn, AK Cr, Fe, V. Ti. Ga.COo*>fr 
&3itf*lSl«ULt: OsSx^O. 2:0. 05SyS 

0. 5) TfcSftS* «iffi^T'^>S L i N i 0 2 T'^ 

i N i,- y M y 0 2 -C'a$il&i>0. S&IC:. Li^b 
co-mi: A?H Lfc L i , . x A, N i , . y M y 0 2 TfiS 
fLSt^^t*. N 1"»M h<7)-g|5£2«<7>M 

T*SJfiL^:L i N i i- y Ml y i M2y 2 0 2 (yl+y2= 
y ) X-mZtlZ l><mi> ZittS . 
[002 1] MfcJ:&N h<Og8M4> fflife 

o£ 0. -ftS*MftlflJft*>L i N i 0 2 -Ci±. L i CO 

mM^'Mmrnxk^xii i -<m hsrggs-?- 

SJ&7c5tM{4. Co.Mn.Al,Cr,Fe.V,T 

1. GaCO?-hfr$>Mtiti& iiCOX'hktf. %1\hC0* 
X'i>, 'Jr*<bh. Co. Mn. A 1 *mR-*hc\tifi 

0. ttz. 7vm&lz£&®m.i&.TZ9Vz.&tbl>lz. 

m^tihn^mitm^ i (Co, nd o 2 i^mmm. 
x-$>*)* mtsmmmc>>8mco*kfiti> i 'M%<. rnmLO®. 
Tzmmz tz#>ht^on&i>hhfrhX'$>h. t 
tz. Mnii. 3m%ztizmL mstf4?ivm&z&. 

wmftuuzft o ffltoncrrttmm&zwi. . .^^ttsr ft 



[0022]Ni-*Mh£ MX-W&Zlt&Wfe* 0 
ii)fc(;4"(0y^fli. 0. 05SyS0. 5k-f&. y 
#0. 0 5*SliO%^ii. 7C^TOcO^^-h^Wf*> 
ii-T. 0. 5$-^?»^-li. Jf#c*m«£ji?>i> 
o*f(fC5:<. xtr^;Hgit^^2^<e* 5 ±BK-r-g>* > 

&®H(4. 0. l^y^O. 3 

[0023] tTfrS l i hcomm. 

1 StLhOTC^-Cfc?. At3i ^SJftii. L i com 

mzx zmuVtmcomm twrnt s c t sr m -th . 
itzi§&. zcomMcommmcofftwfDtm £ 
ztiz^K), mmmfflcoumf?*} iw>&± mmzwm 

[00 24] L i-»f>f VSrATB^S^-l-tott^^ 
ffiBSt5^4KOxOfflii. O^x^O. 2 
i:-T?>. £ixtA. x>2<0^li. A^«tSLi-9--f h 

oM^su-^^^-rri. i: . mMK&iz&5--*& l i *s 
m?L&z& ztiz**). jEmtsmnt txcommm, 

T frt>X'*>Z . Jscm^Mt -y-r ^ iVW&co> <y 
yxJrti./^, xSO. 1 k-TS^UOMit 

-rix^lSULht-r^ i k^*Mi U>. 
[0 02 5]*'Jf^A--y ^HK-MtfMWi. 1 

tx2 <mttm&. lx h o . *co 1 iRf aw 

^i^tgT 0 . 5/imfeLh<7)tOi:-rs. r>t*) . ii^ 
i:LTV^„ ^SfcmtflHV 2»:$i^Mi®-y w -S»^. 

i»:s^o^t'^fii-rs. lixtt^hsir^. 2 
<m=f\,m.m\t l . 2 iXfi^^'iivM-istc^it ttz 1 

t*»L. -ffiw^fflv^ix&y^-^Xs^ »,?tm 
&mmco2m: mmrmmcoi*: %->xt5<o. 

■t&ZkWXZZ. 55rfc. iSKtwl»:f4?-*^§^i,o 

mmztxh»,%<r><mcomgM&zbfrt>. 1 
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t 0 0 2 6 ] # 0 -y *^«£iWHlW>W6\ 2 

i-'* fcftfctt . 2 1 0 /z mfeLh 20// m JUT 
1 0 0 2 7 ] f-^A-* ^/H«^iWt«M±. 

T. ffi^L i N i i-yMjOt-CtkZtlh 
[ 0 0 2 8 ] 4"*\ 88- <y 

v ^)Vb . y a jp b %h V +*JJ*tt£M t . 
W®jtmMmb%:&it&®>b&. NitLi'tMii«t 
fUJfrCl-y : 1 : y b%& J: 3 U -Ttf) 

*T\ 7 0 0-1 00 0-C^iaST. 2 — 1 5l«MRft 
-TS. ClfJi^jr^lcj:-)!, ffi^LiNi,. v M y 
0 2 T'f:$ii£ 'J f)A_, */P«^iWl3»£^iaW-* 

:ii , tH. y^Aagsfcsfrs \)^Mt 

£4Mctt. ★HKby-^A, KHUf-9A«£J!]i,i&£ 
m&7umMMb%Z>{t^'V»b LXii. BJSte 

Wt{tT)l$.-*2*m$:m^&Zb&X'Z&„ wmyt 

<fcv\ fcfc, WUHRMjPCo _tIB*& 
>i)V Y b nft&*JBK£Ai», — -y ^/L i: h b o> 

[00 2 9) ±.§HjmiZ±^X'&fli.-tht§£. 'J** A 

- yytm^imcoiim^n^mi. was 

ft*. ^4 9. ^fc^-y^/hOtfcTO*** 

t iz X *) % 1 <M&**>*& *r 'J f-*?J*- -y t-tvm&WMt 

^>BW)RBif«<oil«*j J:t^p Htt£HS-rs - k J: 
•>T SOW* Z b **C* . P HfiftfehS HBfiFFgli* 



♦Wl^O . 5 ^ mUUtfc ij f^A; -y *r)Vg&i 
pHffitel O-lUtSO^iK, iaj£Ji2 0- 
[0030] Sris. * ijf>)A- y >vl4telftft!(Mi. 
ftStLTfflnl.%&. ^Oo<=>OlSSr#ttrW>S 

[0031] <v+i7J*+9 > n^-mim > *^hj<7) «j 

■?) ti, fflfi!^Li a Ti b 0 4 (0. 5 Sag 3. IS 
b S 2 . 5 ) T^^ilS 'J +*7J±+9 >&&M{mT& 
4. #U*-«>A*-*>1!afWl3iWA. CuKo»$ffln 

fc»3i5Xiiigt»ftj:*Lfcr, fe B ^ltii*oBSiaiB*^< 

kt>4. 84A. 2. 53A, 2. 09A. 1. 48A 
(#WSkt±0. l A) ksSrSHWfSI (KMM) izts 

t>imZi\hW&b%~>X&*) . d<0«Sfi«jt^t,o* 

o^^^ym-^mitmi. m8ffiktm%.ix& 

0 . 3E8t«{cr*^ 'J f->A<« • KJtfc: J: -jT t#« 
[0032] * iJf">Af-^>1i^f»fl5HWSKc 

mm*. Li/Li'csui. 5v#i£T^tr 

WCB&jh-C* . 1M ^ MMM^AtPSr 'J 

I0033]ft#ttKli, jfiE)t^Li 0 . s Ti 2 .2O 4 . 
Lij.67Tij.33O4. LiTi 2 0,. Lij.3 3 Ti 

±<7>i><n&m&i,xm^hzbtfm&n<K x^x 

t>. Li 0 . 0 Ti 2 . 2O4. LiTi 2 0,« Li,. 3S Ti 
67 0 4 it. x t*;HWfi* W L. J: 0 fea«Ki*^ 

C l^Li 0 , B Ti 2 . 2 0 4 . L i 2 . 6 -,Ti,, :i3 0 4 . 
Li,.33Ti,. 67 0 4 . Li,., 4 Ti 1 . 7 ,0 4 {4, -Hl-f 
ilMtS^L i 4 T i n 0 ld , Li,TiOj. Li 4 Ti 5 
0 12 , Li 2 Ti z0 1 b%k~i'Z b i>X'% 
[0034] *Uf">A^r?>1S-&ffiKk^i-e<7jt8it^ 
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ffi (T i0 2 ffl) ^*i0^#2-<&i>-i:*>^ Mj£ 
i&gli. 700—1 6 0 0'Ci:-rso^MiU^ 

fc. j&s^^$^£»ni^mtf . 8oo~iioo 
[0035] swat ix*ktzmt+?ymt:?z£izm 

(nmt*?>*m&vmx'&tt-h itox'&^x *> ± 
< , it ttwrnm^ti^x . r ij ^ a^-* ym&mit 

f-^isteflttttta** *) . nwswsbLxm^zwi 

[0036] < v fjj±—<xmm<v£ftiftf&> -*&m<r> 
y +*7j»-vmmte. ±iey f-^A^ -y 5r>M££BKfc3!9 
ziEmmvmb vxm^tziEmb , imv+vj**?* 
m&mimtfimsmmb Lxm^tz%mb^x.xm. 

izi^xii. mzmf£?&i>ir>X'lt%< . K£&fcJtf>y 
?-?^z:#m<?>4ti&fc:tiE;ltfJ:v*. y^A- 

tm^mmb mz^acom&smmnm t lt 
^ a^-* >mi&um> b mz-z&annmimwtt® t sr 

[0037] IE@ti. »5|5K<0±iBU f"7An -y ^ /Mg 

u mm%®mzmtX'<-.xhvt<r)3Em£iibvtii> 
cd&^ r^^-^^m^mmm^m^wmmizmm. 
ibsu !mizmixmm®mzm#>&'^<EMix& 
&vtii><?>$:m^2>z.bWX'Zh. mmttu. lEmcom 



•QhW&b LT(i. tt-*+A>- 2-tfo'J F 
[0038] jE«n«L »5fett^±E'J ^-^A 

+?ymi*mmz&ttnmimnizmmtf&±v&% 

m£M&l. igmiz&tmmcmMZiiiZ-X^-xhV; 

izmft. as«u ^com^mtz^tyuxmizx^xM 
mirtt<7)&m£<s#>& z b tzx^xmf&Ltz i> <?>zm\ » 

6.1 Wtfli. IE@|5|«, ^-df^y^ y 

t> i a^^ii 2m\±*m& t> ^srfflv^ ^ ^ *«t 

2 — tn 'J H > ^(OWIS^r'J^fflv 
[0039] *%BBO 'J ^"7 A -<zm&Cli . 

h-HJ/K 1, fh7bHD 

mmmt&wmnb lxu. lh.lici 

O,. LiAsF 6 . Li BF 4 . LiPF 6> LiN (C 
F 3 S0 2 ) ^cO'J^AJ&SrfflUSwfc^T^S. 

[0040] y±<?>£ o izmw&ixttwm o ^^a 
-<Kmwx'$>htiK ^<mmmmm. mmm. 
mm. n**<7)i><7)b-t&z.bti> t x'%&* ^-ritmrnt: 

Lxm&h^^mmmLxmmwbi. jEmmmt* 
<k wkmtbfrwwizm-r* iew®? a x xsnw& 
ttx-cofflzimmo-vw&m^x&wiLtzm. z.<r> 

wm£#ykw$mb t Uz-EMl--x\*UzWm.l. z 
tiz®m lx u 2»'m&Z3a&'t& c btfx'% % » 
[0041] tui. *w&<r> v+^j±-<!mM<?mm 

t tzm. * vmrnx-mm-z z b tfx-% h . 

[004 2] 
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+vj*-<xm®. t mssmbh y 

J±-&m.MzttLX . *tM->f ^A«K»SJ:W(il« 
[00433 < £tfcW 1 *> y f-*? A ~<K«» > *ns£#i 

^xmkitzmm&L i n i,. 86 co 0iI Ai 0 . 0( o, 

«VVty-f">A~ifcWfrC*4. L i N i 

o.8e.Co 0 . X A l 0<()6 O 2 J5; 0. 8— 3/zm<7);&S 

mm&2. oum) ztumk^frmkix. 
[0044] *mmmo ^Azx&mojEmi*. ± 

_EL i N io.ssC o 0 . , A 1 0 .06O 2 <7>8 SfiftSBfc:. 

Wttt LXT-truyzr? »«i os*& fSSffjk 

LTtf'J 7 y^h'-U^V^ 5«*3^£-U S&S^N 
- ^ ^-/l- 2 - 1 a y H gsjn LTtSITf 6 d fc T"< 
-X h#<7>iE&£-f*^#, Cl<7)IEfe^f*£iS£ 2 0 jttm 

[004 53 ftlEti. ±I£L i 1 . 3s Ti 1 . 67 O 4 <7)9 0 

mmtttLxT*zi-i >77 ,>7*iQn& 

«. JSSffilt LT* 'J 7 -y ftt'-'J t> 9M*g|5M^ 
U ®*^)N-^^-;l.-2- toy K>$r^lJDtT?lM 
f £ C t X*s<— X b^jft^^Srff, £ Ofiffi£-ttS- 
J?£ 1 OwmcOC u?S^fl«6Sm*O^H(;^m. 12*1 

[00463 ±ieiE@fej:txmiE$-eit-rixm^^# 

SfcttK-U &BiL*:iE&i:ftffii:£. ^OOlzJ?$ 2 

n-;t *«tt»**»rttLfc . y - 

VfcftRU 1 8 6 5 0ffiTO*--Xfc:HRU 
t,Zli, x^-u h i: i?x*-/Mr— h t 

£®mix, *mmcn y f>AiM?fi*^ * a 

tz., 

[00473 <mum 2 <r> y f-^ Az#®rffi> *3lS&fa! 
^'jf^Az^jiii. ±Mmt&mi<?>\> 

mzti^xm^KL i N i 0 . 85 Co 0t , A 1 0 . 0 r,O.^)ft 
i^O^. ffilfoSL i N io.esCoo.jM n 0 . 05 0 : t*lfec? 



^offijcofSifcte . £ISfepi| 1 en >j ^-o ArttSiflii: 
R&Ot<7)£: Ltz. -hKcMZ^ ZCOL. i N i 0 . B5 Co 
0. , M n „. 05 0 2 1 A. ¥«#4fS& 1 . 5 mCO 1 <Xfi^# 

[00483 <mmm3<Q>j**;2*-<zm&> 
<r> y . Jimmm 1 o lif^AZM 

^fc^Tfflt^L a N i 0.85C o 0 . 1 A 1 t . 0 bO 2 <7)it 
4?0(w. ffl^Li N i 0 . 8 5Mn 0 ., 6 O,T-*;*il.SJI 

y^xm^fz y ^^ju -<mMx-$> & . iEffiYS!feM$:i* < 

ttfDfcL*;. CICOL i N i 0 . S6 M n 0 . K ,0 2 

mmmb 1 . 7 * m <o 1 arM^t/m* ix . ^ 

[00493 <n«fcf«i4 tfo y fyj*-ttmm> *mm 
<r> y . Jbie**60i 1 ^ »j ^ a-<^ 

yfitfc^TMl^L i ,.3 3 Ti li67 0,«itb»)t, ffl 
BJt^L i T i 2 0 4 T'£l$il6 'J^»>A^^> ||^ft;^ 
5r ftfigvgltjfi k VXm y AZ<XlitJ, S . ft 
StSKiff^ < -e^^&i i . HtSpy l ay y a - 

[00503 <Jt4£0y 1 <o y ^J^-HrMM > *it^y 

of?j±-azm&x'&&. nm&w>nt%&&imwmz 

m&fcX V7i — X'J^ffc (MCMB) ft 
SU. ^OMCMBO9 0ftl:gi;tC. t LTdfJ 

7yftt'xy-r>Sr 1 oilSig-tL. jSJfccON-.** 
A— 2 - fo y K ^Ir^iP Lt^i-^ CI i: h 

mwEmmmftnvmizMifi. m&L. Tuxxu&m 
x. s^-h«»to&fi«Lfc. ft®^i^< *<?m<rm 

titti. Mm® l coy ^-7A-i^ffl!i:|5]^tOi: L 
[005 1 3 < Jt!Kf59 2 <?) y f-^ 2, -<jt«m > *Jt¥5f*y 

or»:m?i!Ui, Jiiesi^j 1 <r> y fOic^iftH:^^ 

Tffll^L i Ni 0 . S5 Co 0 .,A 1 B.ouOjj^ffcbDfc, 
ffl^L i N i 0 . 86 Mi)„, 1 A 1 o.o^O.T'^^ilSJB^ 

wfluau f-^Az - y r/ns^i§ft«jt-?>-o x . 1 

»SK6"C*i. ^ : 5r^t2. vI<7)L i N i 0. 85 M n 0 . 1 A 
1 0. 05 0 2 {i. WISSt-70 . 3xtmWl ffl&T-tf'&M 
LX . 1 5 me?) 2<£& : P£flM L T V . 11 

3^-ecos em^^l . 04(z^<7)2i?:fe^ftr^c 

I fii S E M ^-T . 0 1 & J: l/S 2 t^-^a^) 

L i N i o, Bf .C o 0 . , A 1 o. 0 r,O«tc:Jt^T. ZOL i N 
i o. 85 M n 0 . , A 1 0 . 05 0 2 <T> 1 ^T*J'Jx$ V ^ £ //BJJ 



NSOOCID: <JP 20012439S2A_L> 



!(S) 001-243952 ( P 2 0 0 1 - 2 4 3 9 5 2 A ) 



mm i<Dv*^j>-&mktmm(?)i>c?)b l*. 
[0052] umm 3cov fyj*-<x.m&> *its$#i 

[0053] <^jss-9--r rtim&y ±%&mm&z.v 

mmztLhimi&mt mztiz 6 or^&gwrFT^T 
mimzm^nmm 1 -nstW4 a J: t/jt^j 2 o g 

^^-&Sififc:**LTii, 3tmiK±mE2. 7V4t 
^^Jg2mA/cm 2 05£^»!rC^£fT^ ifcwe 
Sfc«i^ihmffil. 5V*r««WK2mA/cin«Oje 

(Sffl 3 tf> g ^-U—d^Mzn LT t±, ftmihmjE 
.4 . 1 ViTlS^S2mA/cin2^IiaT-*f* 

i?v k %t YtHAfttME 3.0V* TTTOMF* . \ 
£?>-«M 5 0 0-f-f ^/l^OiS-rtOfc Lfc* 

[0054] zn&\tr>-<kmmizn ^X . 1 1M 7/1 

fc. 5 0 0-f -f ?.JWB*)lfcWS*£SfieU -Tixfc 5 0 
izn-fh 5 0 0-«M ^;V^J5cm#4^W^Sr^. 

-ix* 5 o o-»m ^Mkcommjmmt vtz. 
[0055] t&iSL&mmy <kc. iiensfeMfc «ti* 

g **?j±ir9 ymswtimzm^mj&M 1 



3t«i£itmE2. 7V*Tma^0. 2mA/cra ! 
OSm8£-C'^$rtfv^ ^v^-C^mi^jh^ff 1 • 5V£ 
TSS[M0. 2mA/ / cm2 0^mSS[TjSSS:ft "5 

o^l*. nm&mntzMCMBzm^titffim 

l&ZVitmmsnV+^^-KWMlziiLXli, JftM, 
2mA/c m 2 W^lStftt^ff D t^t 

2 > fcirvdrtfefflfcYt. ^it-fii^g^-^Zsii^HHo 

lBWilSialStntSr««>fc. 
[0056] ifcWC. 2 O'CCDia^T. JtififcJBEtScS 

k mm<7>0kftx' . -eixm^ g a 

[0057] $ *>IZ. Zti^tKT) Vfyj^Z-iZMMlZtt 

■t . -eix-?^ g ^ -#«?ffio&^f&ii3y^£:& 
wmj$mxtLy \ oo%i kv^^srfflv> v «#^c7)^ 

[0058] < g ^ d±zjfr&x&ww®mm > ±ie^R 
rowans £xf&i8fimwik(vmmt lx. je® 

vSHs«miilLfi*^^ 0 <r>WmMM&. 5 0 0 iM 9 iv 
[0059] 

[^1] 



!(9) 001-243952 (P200 1-243952A) 









(mAhA) 
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f iVi. ■ ef!nji liln **n« 
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15 3 


9 0 
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lilXllQ. tll/UO. umo. OCUS 


1 *\ 


Lit *iTi i i 


14 5 


8 0 
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lif Win h iMhii iclta 
■j&xijlv* otriuu, ■ buz 


1 7 


ill I. •111*. ITWI 


14 0 


9 3 


t 0 




LiMio. tsCoo. iAIo. DiDt 


2. 0 


LiTiiCh 


14 8 


3 S 


1 3 


JtttMl 


LlHio. biCoo. iAIo. oiOs : 


2. 0 


MCMB 


1 4 9 


85 


3 8 


J£SM2 


LiNio. »iMno. sAId. diOi 


0. 3 


Mi. ssTit. trO* 


15 0 
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80 


it««3 


LiNio. »bMho. iAIo. ocOt 


0. 3 


MCMB 


147 


42 


15 3 



-ItaW. U 5 0 0 -<M tMfcnmSMm 

tzimm 2 ± x/imm 3 <o y *^j+--ftmm±, mm. 

«fe:fflfc\ MCMB *&1iffltA£til^£JttK0l 1 » 'J 

simw i ^-mmmAcr) *j Azarosut, warn 1 <r> 
tz. m&fcft&nmnmtiumiz^^xiz, ^cmzwnzk 

[0060] J2LhWttjR3&>6 . 1 d&Strf-tfiJz* & >J 

j+-»'?frmizm{mttmm)nizmvK 



[0 06 1] 

£o£m&ztitzi><?>x'h&. ze>xi*m&*irrh 

[0 1 3 1 <oy f">AHJXWII<0jE«iSftHk 

Ltffl^fcL i N i 0 . S6 Co 0 .i A 1 0 . 05 O 2 (75SEM3? 

[023 UltCTK-TL i N io. 86 Coo.i A 1 o.oe.0 2 

[133 3 tiMM 2 <73 y •=?- ^ A Z. iJOETficT) jEffiS^jK t 
LTfflV>fcL i N i o. 86 M no. i A 1 o. 05 0 2 WSEM? 

[04 3 B3iC^*L i N io.8E.Mnc, A 1 0 .0bO 2 
CO 2 iffir? Srfifc^ Ltz S E M^K Srijrr . 



(II 0 ) ) 0 1 - 2 4 3 9 5 2 (P2001-243952A) 



[013 




[$1*03 ¥l£l 2^5^90 (2000. 5. 9) IWEfT&l 

[*i&«IEl3 VffiEW%\ 

im&tmmm£i mm ran . 

[«IE*t#iJS@£J HI 



(til) )01-243952 (P2001-243952A) 





[*§iE*t^JHS£] m3 ims] 



NSDOCID: <JP__20O124395ZA_l_> 



(£2) )0 1 - 24 3 9 52 (P2001-24395 2A) 




[#«g«iE4 3 [mie^j see 

iffiEttgmmz,) mm msEft®} 



(?l 3) )0 1-243952 (P20 0 1 -24 3 9 5 2A) 



(72) Wm +» 5t£ 

unco i ttt^tts.m'p'mzmft 
mmmm m 

5H050 AA07 AA09 BA17 CA08 CA29 
CB03 CB29 FA17 HA02 HA05 



>ISDOCID: <JP 2001243952A_I_> 



(72) mm i*j mm 

F^— A(##) 5H029 AJ04 AJ05 AK03 AK18 AL03 
AL18 AM02 AM03 AM04 AM05 
AM07 DJ16 HJ02.HJ05 



